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I t  i s  a n t i c i p a t e d  i n  t h e  f u t u r e  t h a t  s y n t h e t i c  f u e l s  d e r i v e d  
from c o a l  w i l l  be  needed t o  r e p l a c e  t h e  l i m i t e d  r e s o u r c e s  of 
p e t r o l e u m  and n a t u r a l  g a s .  Coal  g a s i f i c a t i o n  is  a n e c e s s a r y  s t e p  
i n  t h e  p r o d u c t i o n  o f  t h e s e  s y n t h e t i c  f u e l s .  D u r i n g  c o a l  
g a s i f i c a t i o n  hydrogen  s u l f i d e  is produced i n  oxygen d e f i c i e n t  
s y s t e m s  d u e  t o  t h e  s u l f u r  compounds p r e s e n t  i n  c o a l .  I n  o r d e r  t o  
b e  a b l e  t o  use  c o a l  g a s  i n  m o l t e n  c a r b o n a t e  f u e l  ce l l s  (MCFC) f o r  
e lectr ic  power g e n e r a t i o n ,  hydrogen s u l f i d e  n e e d s  t o  b e  removed 
down t o  1 ppm l e v e l .  T h e r e f o r e ,  i t  i s  v e r y  i m p o r t a n t  t o  d e v e l o p  
some s o r b e n t s  t o  remove H2S from a few R e r c e n t  down t o  1 ppm 
l e v e l  a t  h i g h  t e m p e r a t u r e s  (600 t o  650  C) t o  o b t a i n  g r e a t e r  
p r o c e s s  e f f i c i e n c y  . 

S e v e r a l  metal o x i d e s  a r e  c a p a b l e  of  h i g h  t e m p e r a t u r e  s u l f u r  
removal (Westmoreland and H a r r i s o n ,  1 9 7 6 ) .  I r o n  o x i d e  is one  of  
t h e  m e t a l  o x i d e s  t h a t  h a s  been used t o  d e s u l f u r i z e  coke  oven 
g a s e s .  However, thermodynamic l i m i t a t i o n s  d o e s  n o t  a l l o w  H 2 S  
removal w i t h  i r o n  o x i d e  t o  t h e  low p a r t i a l  p r e s s u r e s  n e c e s s a r y  
f o r  MCFC o p e r a t i o n .  B u t  i t  c a n  be  done  w i t h  z i n c  o x i d e .  
T h e r e f o r e ,  m e t a l  ox ide-based  s o r b e n t s  f o r  h i g h  t e m p e r a t u r e  H2S 
removal h a s  been an a c t i v e  r e s e a r c h  a r e a  i n  r e c e n t  y e a r s .  

There  h a s  been much s t u d y  c o n c e r n i n g  r e a c t i o n s  between z i n c  
o x i d e  (ZnO) a n d  h y d r o g e n  s u l f i d e  ( H 2 S ) .  W e s t m o r e l a n d  a n d  
H a r r i s o n  ( 1 9 7 6 )  h a s  r e p o r t e d  t h e  r e s u l t s  o f  t h e r m o d y n a m i c  
s c r e e n i n g  o f  t h e  h i g h - t e m p e r a t u r e  d e s u l f u r i z a t i o n  p o t e n t i a l  of 28 
meta l  o x i d e s  b y  u s e  o f  t h e  f r e e  e n e r g y  m i n i m i z a t i o n  method.  
According t o  t h e  r e s u l t s  of  t h i s  s t u d y  ZnO is  among t h e  most 
f a v o r a b l e  o x i d e s  b e c a u s e  of t h e  h i g h  e q u i l i b r i u m  c o n s t a n t  f o r  t h e  
ZnO-H2S r e a c t i o n .  In  1977 westmoreland and H a r r i s o n  p u b l i s h e d  
t h e  r e s u l t s  o f  a c o m p a r a t i v e  s t u d y  o f  t h e  k i n e t i c s  o f  
h i g h - t e m p e r a t u r e  r e a c t i o n s  be tween H2S  and s e l e c t e d  m e t a l  o x i d e s .  
The r e l a t i v e  magni tude  o f  t h e  r e a c t i o n  r a t e s  d e t e r m i n e d  was MnO > 
ZnO = CaO > V 0 The major  r e a s o n s  t h a t  ZnO i s  a d e s i r a b l e  
s o r b e n t  a r e  i t 8  Xigh  r e a c t i v i t y ,  h i g h  e q u i l i b r i u m  c o n s t a n t  f o r  
t h e  ZnO - H S r e a c t i o n  and a b i l i t y  of ZnS t o  b e  r e g e n e r a t e d  (Rao 
and Kumar, 1 6 8 1 ) .  

R e s u l t s  r e g a r d i n g  s t r u c t u r a l  changes  i n  t h e  p u r e  ZnO s o r b e n t  
a t  h igh  t e m p e r a t u r e s  a r e  r e p o r t e d  i n  t h e  l i t e r a t u r e  (Ranade and 
H a r r i s o n ,  1 9 8 0 ) .  S i n t e r i n g  a c t u a l l y  causes t h e  p a r t i c l e s  t o  
s h r i n k  r a d i a l l y ,  t h u s  w i t h  t h e  same mass of  p a r t i c l e s  t h e r e  is a 
s m a l l e r  amount of s u r f a c e  a v a i l a b l e  f o r  r e a c t i o n .  
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The s o l u t i o n  to  t h i s  problem c a n  be p roposed  b y  s u p p o r t i n g  
t h e  z i n c  o x i d e  on a s u p p o r t  which can  s t a n d  t o  h i g h  t e m p e r a t u r e s .  
Such a s u p p o r t  c a n  b e  z e o l i t e s .  Thus,  more r e a c t i o n  s u r f a c e  area 
w i l l  b e  a v a i l a b l e  f o r  t h e  r e a c t a n t  and s o r b e n t  e f f i c i e n c y  c a n  b e  
i n c r e a s e d .  

I n f o r m a t i o n  a b o u t  z e o l i t e s  i s  g i v e n  b y  Maxwell ( 1 9 8 2 ) .  
Z e o l i t e s  a r e  c r y s t a l l i n e  a l u m i n o s i l i c a t e s  w i t h  a c h e m i c a l  
c o m p o s i t i o n  o f  t h i s  g e n e r a l  formula:  

Mn+ is t h e  c a t i o n  $$at b a l a n c y g  t h e  n e g a t i v e  c h a r g e  o f  t h e  
f r amework  i o n s ,  S i  a n d  A 1  . The f r a m e w o r k  i o n s  a r e  
t e t r a h e d r a l l y  c o o r d i n a t e d  t o  f o u r  o x y g e n  a n i o n s .  The- 
t h r e e - d i m e n s i o n a l  network is formed by l i n k i n g  ( S i 0 4 )  and ( A 1 0 4 )  
t e t r a h e d r a  t h r o u g h  s h a r e d  oxygen i o n s .  The t e t r a h e d r a  form r i n g s  
which are e n t r a n c e s  t o  c h a n n e l s  o r  c a g e s  i n  z e o l i t e s .  The c a g e s  
d e f i n e  t h e  p o r e  d i a m e t e r  o f  t h e  z e o l i t e  p a r t i c l e .  The d r a w i n g  
below shows t h e  s t r u c t u r e  o f  t h e  m o r d e n i t e ,  Z t y p e  z e o l i t e ,  which 
h a s  been used f o r  t h i s  s t u d y .  In  g e n e r a l ,  z e o l i t e s  h a v e  good 
the rma l  s t a b i l i t y ,  and t h e  framework c a t i o n s ,  u s u a l l y  sodium c a n  
b e  exchanged f o r  d i f f e r e n t  t y p e s  o f  c a t i o n s ,  i n c l u d i n g  z i n c .  The 
m o r d e n i t e  t y p e  o f  z e o l i t e  i s  s i l i c a  r i c h ;  t h e r e f o r e  i t s  
h y d r o t h e r m a l  s t a b i l i t y  i s  g r e a t  ( s t a b i l i t y  i n c r e a s e s  w i t h  
d e c r e a s i n g  aluminum c o n t e n t ) .  T h i s  s t a b i l i t y  made t h e  m o r d e n i t e  
t h e  o b v i o u s  c h o i c e  for t h i s  s t u d y .  Z e o l i t e s  seem t o  be a good 
way t o  combat t h e  l o s s  o f  s u r f a c e  a r e a  o f  t h e  ZnO, d u e  t o  
s i n t e r i n g ,  b e c a u s e  t h e  z e o l i t e  s u p p o r t  w i l l  b e  t h e r m a l l y  s t a b l e  
d u r i n g  t h e  ZnO-H2S r e a c t i o n .  

T h e  o b j e c t i v e  f o r  t h i s  pape r  i s  t o  d e t e r m i n e  i f  u s i n g  
z e o l i t e  s u p p o r t s  f o r  t h e  z i n c  oxide-based s o r b e n t s  improves  
c o n v e r s i o n ,  making z i n c  o x i d e  s u p p o r t e d  on z e o l i t e s  a more 
e f f i c i e n t  s o r b e n t .  E x p e r i m e n t a l l y ,  t h e  r e a c t i v i t y  o f  z i n c  
o x i d e - z e o l i t e  p a r t i c l e s  w i l l  b e  i n v e s t i g a t e d ,  and k i n e t i c  d a t a  
w i l l  be de te rmined  f o r  t h e  r e a c t i o n .  The r e s u l t s  w i l l  t h e n  b e  
compared w i t h  d a t a  found i n  t h e  l i t e r a t u r e .  

M:& [ ( A 1 0 2 )  ( S i 0 2 )  y1 , H 2 0  

EX PER IME NTAL 

The r e a c t i o n  o f  H S w i t h  ZnO o n  z e o l i t e  s u p p o r t ,  whose mean 
d i a m e t e r  was 8.442 mm, was s t u d i e d  i n  t h e  t e m p e r a t u r e  
r a n g e  o f  500 t o  100 C. A p lug- f low r e a c t o r  was used which was 52 
cm long and had an i n s i d e  d i a m e t e r  o f  2 . 2  cm. F i g u r e  2 shows t h e  
s c h e m a t i c  diagram of t h e  react05 system. The t o t a l  g a s  f l o w  r a t e  
was h e l d  a t  h i g h  r a t e  (1200 c m  /min) t o  e l i m i n a t e  t h e  e f fec t  o f  
e x t e r n a l  mass t r a n s f e r  f o r  t h e  g a s  s o l i d  r e a c t i o n .  The s i m u l a t e d  
g a s  m i x t u r e  c o n s i s t e d  o f  4 %  H S, H 2  and t h e  rest  N G a  s 
a n a l y s e s  f o r  e a c h  r u n  were checsed  by t a k i n g  samples ziom t h e  
sample p o r t  i n d i c a t e d  i n  F i g u r e  2 and i n j e c t i n g  i n t o  t h e  Gas  
Chromatograph. 

S o r b e n t  p a r t i c l e s  were p r e p a r e d  b y  s o a k i n g  z e o l i t e  s u p p o r t  
p a r t i c l e s  i n  c o n c e n t r a t e d  z i n c  s u l f a t e  s o l u t i o n ,  t h e n  d r y i n g  them 
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abou t  a8 hour  a t  10o°C and f i n a l l y  r o a s t i n g  them f o r  24 h o u r s  a t  
5 0 0 - 6 0 0  C.  

A f t e r  z e o l i t e  p a r t i c l e s  were p r e p a r e d ,  a s ample  o f  them was 
used to  test f o r  t h e  d e t e r m i n a t i o n  o f  z i n c  l o a d i n g  on t h e  
p a r t i c l e s .  T h i s  tes t  i s  performed by d i s s o l v i n g  t h e  z i n c  o n  t h e  
z e o l i t e  s u p p o r t  i n  c o n c e n t r a t e d  h y d r o c h l o r i c  acid and d e t e r m i n i n g  
t h e  z i n c  c o n t e n t  o f  t h e  s o l u t i o n  b y  a tomic  a b s o r p t i o n  
s p e c t r o f o t o m e t e r .  

The r e a c t i o n ,  H 2 S  + ZnO + ZnS + H 2 0  was performed i n  t h e  
r e a c t o r 6  The r e a c t o r  t e m p e r a t u r e  was v a r i e d  i n  a r a n g e  o f  
500-700 C and gas  samples were t a k e n  e v e r y  2 m i n u t e s  d u r i n g  t h e  
r e a c t i o n  and a n a l y z e d  by GC. A f t e r  t h e  r e a c t i o n  is  c o m p l e t e d ,  
the feed g a s  w a s  c u t  o f f  and reactor was c o o l e d  down t o  room 
t e m p e r a t u r e  w i t h  N2 g a s .  F i n a l l y ,  t h e  samples  were removed and 
ana lyzed  t o  d e t e r m i n e  t h e  e x t e n t  o f  c o n v e r s i o n  o f  ZnO t o  ZnS. 

The s o l u b i l i z a t i o n  o f  ZnO and  ZnS were d i f f e r e n t  a t  
d i f f e r e n t  a c i d i t y  s o l u t i o n s .  By making u s e  o f  t h i s  d i f f e r e n c e  
ZnO and ZnS were d i s s o l v e d  i n  s o l u t i o n s  hav ing  d i f f e r e n t  a c i d i t y  
and  t h e  z i n c  c o n t e n t  o f  t h e s e  s o l u t i o n s  were d e t e r m i n e d  by Atomic 
A b s o r p t i o n  S p e c t r o f o t o m e t e r .  Using t h e  c o n c e n t r a t i o n  of z i n c  i n  
each s o l u t i o n ,  t h e  c o n v e r s i o n  o f  ZnO t o  ZnS was found .  A z i n c  
b a l a n c e  w a s  done f o r  t h e  samples  t o  m a k e  s u r e  t h a t  t h e  amount of  
z i n c  ( i n  ZnO a n d  ZnS form) i n  t h e  p a r t i c l e s  a f t e r  t h e  r e a c t i o n  
was equal  t o  the  t o t a l  amount of z i n c  i n  t h e  pa r t i c l e s  b e f o r e  t h e  
r e a c t i o n .  T h i s  b a l a n c e  was m e t  w i t h i n  + 2 % .  

RESULTS A N D  DISCUSSIONS 

The r e s u l t s  o b t a i n e d  from t h i s  e x p e r i m e n t a t i o n  a re  p r e s e n t e d  
i n  F i g u r e s  3 a n d  4 .  F i g u r e  3 r e p r e s e n t s  t h e  o v e r a l l  s o l i d  
c o n v e r s i o n  o f  ZnO t o  Z a S  w i t h  r e s p e c t  t8 t i m e  f o r  t h e  p a r t i c l e  
s i z e  under  s t u d y  a t  5 0 0  C ,  6OO0C and 700  C. A s  c a n  b e  o b s e r v e d  
from t h e  f i g u r e ,  t h e  o v e r a l l  s o l i d  c o n v e r s i o n  d e p e n d s  o n  
t e m p e r a t u r e  a n d  r e a c t i o n  t i m e .  The o v e r a l l  s o l i d  c o n v e r s i o n  
i n c r e a s e s  a s  t h e  t e m p e r a t u r e  and 5 e a c t i o n  t i m e  i n c r e a s e s .  The 
c o n v e r s i o n  r e a c h e s  t o  100% a t  500 C i n  a b o u t  a t o t a l  r e a c t i o n  
t ime o f  40  minutjes.  The t o t a l  r e a c t i o n  t i m e s  f o r  100% c o n v e r s i o n  
a t  600' and  700  C a r e  a b o u t  3 0  Bnd . lo  m i n u t e s ,  r e s p e c t i v e l y .  The 
r e a c t i o n  t e m p e r a t u r e  above 700 C is n o t  t e s t e d ,  b e c a u s e  o f  t h e  
f o r m a t i o n  o f  m e t a l l i c  z i n c  vapor  above  75OoC. The maximum 
t e m p e r a t u r e  i n  t h e  ZnO-H S s y s t e m  is l i m i t e d  t o  abou t  75OoC 
t h e r m o d y n a m i c a l l y  ( W e s k n o r e l a n d  and  Harr i s o n ,  1 9 7 6 )  . 
E x p e r i m e n t a l  r e s u l t s  h a v e  a l s o  b e e n  r e p o r t e d  a b o u t  t h i s  
t e m p e r a t u r e  a t  somewhat  h i g h e r  v a l u e s  b y  B e v e r i d g e  ( 1 9 6 2 ) .  
During t h e  tests hydrogen h a s  been added t o  t h e  f e e d  g a s  m i x t u r e  
i n  a r a t i o  of 3 molH2/mole o f  H2S t o  p r e v e n t  t h e  d e c o m p o s i t i o n  o f  
H2S a t  h i g h  t e m p e r a t u r e s .  I t  h a s  been shown b y  Westmoreland and 
H a r r i s o n  (1977) t h a t  t h e  H 2  d o e s  n o t  m e a s u r a b l y  a l t e r  t h e  H2S-Zn0 
k i n e t i c s  a t  l o w  t e m p e r a t u r e s  ( <5OO0C) where H2S d e c o m p o s i t i o n  
shou ld  b e  u n i m p o r t a n t .  
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One of  t h e  i m p o r t a n t  r e a s o n s  t o  s u p p o r t  ZnO on  z e o l i t e  i n  
t h i s  s t u d y  was t o  p r o v i d e  b e t t e r  c o n t a c t  between H2S and ZnO 
t h r o u g h  i n c r e a s i n g  t h e  s u r f a c e  a r e a .  The o t h e r  r e a s o n  was t o  
minimize the s t r u c t u r a l  c h a n g e s  of  t h e  ZnO p a r t i c l e s  d u r i n g  
r e a c t i o n  due t o  s i n t e r i n g  e f f e c t s .  Ranade and H a r r i s o n  (1980)  
have found i n  t h e i r  s t u d y  of ZnO-H2S r e a  t i o n  t h a t  f u r f a c e  a r e a  
o f  p u r e  ZnO p a r t i c l e s  d e c r e a s e s  from 3 4  m /g t o  1 6  m /g a t  50O0C 
( a  53% d e c r e a s e  i n  t h e  s u r f a c e  a r e a ) .  T h i s  change i s  more s e v e r e  
a t  h i g h e r  t e m p e r a t u r e s .  S i n c e  t h e  molar  volumes o f  ZnO and ZnS 
a r e  n o t  v e r y  d i f f e r e n t ,  p o r e  p l u g i n g  c o u l d  n o t  b e  a problem 
d u r i n g  t h e  r e a c t i o n .  T h e r e f o r e ,  t h e y  h a v e  a t t r i b u t e d  t h i s  
d e c r e a s e  i n  s u r f a c e  a r e a  t o  s i n t e r i n g  e f f e c t s  which c a u s e s  t h e  
p a r t i c l e s  t o  s h r i n k  under  t h e  e f f e c t  o f  h i g h  t e m p e r a t u r e s ,  t h u s  
d e c r e a s i n g  t h e  a v a i l a b l e  s u r f a c e  area f o r  t h e  r e a c t i o n  
c o n s i d e r a b l y .  

5 

The answer t o  t h e  q u e s t i o n  "Did s t r u c t u r a l  changes  o c c u r  i n  
t h e  ZnO-zeol i te  p a r t i c l e s  d u e  t o  r e a c t i o n ? "  was i m p o r t a n t  i n  
t h i s  s t u d y .  The BET s u r f a c e  a r e a  measurements  on t h e  p a r t i c l e s  
b e f o r e  and a f t e r  r e a c t i o n  were performed u s i n g  t h e  Accusorb 
a p p a r a t u s  ( M i c r o m e r i t i c s  Model 2100E).  

Table  I l i s t s  t h e  s u r f a c e  a r e a  o f  r e a c t e d  and u n r e a c t e d  
p a r t i c l e s  f o r  t h e  l o n g e s t  r e a c t i o n  t i m e s  f o r  e a c h  r e a c t i o n  
t e m p e r a t u r e .  The BET s u r f a c e  a r e a  o f  (an  a v e r a g q  o f  f i v e  
b a t c h e s )  u n r e a c t e d  ZnO-zeol i te  p a r t i c l e s  is 31.8 m /g. The 
c o r  es onding s u r f a c e  a r e a s  f o r  p a r t i c l 5 s  r e a c t e d  a t  500' and 
600 C f o r  5 0  m i n u t e s  a r e  28.2 and 28.1 m / g ,  r e s p e c t i v e l y .  The 
change  is o n l y  11% f o r  t h e s e  t e m p e r a t u r e s .  A t  700°C, t h e  c h a n g e  
becomes a l i t t l e  h i g h e r ,  b e i n g  1 5 % .  These c h a n g e s  i n  s u r f a c e  
a r e a  are s m a l l  a s  comp3red t o  53% change  r e p o r t e d  by Ranade and 
H a r r i s o n  (1981)  a t  500 C. Z e o l i t e  s u p p o r t  is n o t  e x p e c t e d  t o  
s i n t e r .  I t  i s  t h e r m a l l y  s t a b l e .  T h e r e f o r e ,  t h e  c h a n g e  i n  
s u r f a c e  a r e a  c o u l d  b e  a t t r i b u t g d  t o  p a r t i a l  s i n t e r i n g  of ZnO w i t h  
z e o l i t e ,  e s p e c i a l l y  a round 700 C. However, some in-depth  s u r f a c e  
s t u d i e s  a r e  needed t o  answer t h i s  q u e s t i o n  c o r r e c t l y .  

A d i r e c t  compar ison  of  t h e  c o n v e r s i o n  v e r s u s  t i m e  c u r v e s  
w i t h  t h e  d a t a  o b t a i n e d  from l i t e r a t u r e  c o u l d  n o t  b e  d o n e ,  b e c a u s e  
o f  t h e  v a s t  d i f f e r e n c e  i n  t h e  s y s t e m s .  Ranade and H a r r i s o n  
( 1 9 8 0 )  h a v e  i n v e s t i g a t e d  t h e  H S a b s o r p t i o n  w i t h  p u r e  Z n O  
p e l l e t s ,  however o u r  s t u d y  u s e s  Zn% s u p p o r t e d  on z e o l i t e .  Also,  
p a r t i c l e  s i z e ,  s h a p e ,  z i n c  c o n t e n t  w i l l  make t h e  d i f f e r e n c e  i n  
comparison.  P r a c t i c a l l y  no i n f o r m a t i o n  i s  a v a i l a b l e  i n  t h e  
l i t e r a t u r e  on t h e  u s e  of  z i n c  o x i d e  on a c a r r i e r  o r  s u p p o r t  to  
a b s o r b  hydrogen s u l f i d e  from h o t  c o a l  g a s e s .  

K i n e t i c  c o n s t a n t s  h a v e  been c a l c u l a t e d  f o r  t h e  r e a c t i o n  
between H 2 S  and ZnO. Z e o l i t e  p a r t i c l e s  u s i n g  e x p e r i m e n t a l  d a t a .  
The r a t e  c o n s t a n t  h a s  t e e n  f o u n d  t o  o b e y  t h e  A r r h e n i u s  
r e l a t i o n s h i p .  

E i p  

k = A e x p  ( - E / R T )  
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The A r r h e n i u s  p l o t  i s  shown on  F i g u r e  4 .  A l e a s t  s q u a r e s  l i n e a r  
f i t  h a s  been used f o r  t h e  d a t a  p o i n t s  t o  f i n d  t h e  s l o p e  and t h e  
i n t e r c e p t .  The c o r r e l a t i o n  c o e f f i c i e n t  is 0.949. The f r e q u e n c y  
f a c t o r ,  A,  h a s  been found t o  be 1.781 c m  /min-mol and t h e  
a c t i v a t i o n  e n e r g y ,  E ,  h a s  been found t o  b e  4355.5 c a l o r i e s / m o l .  
The a c t i v a t i o n  e n e r g y  i s  s m a l l .  Normally,  s u c h  a low v a l u e  would 
i n d i c a t e  mass t r a n s f e r  l i m i t a t i o n s .  T h i s  i s  e x p e c t e d  i n  t h i s  
s y s t e m ,  b e c a u s e  of u s e  of z e o l i t e s  a s  s u p p o r t  f o r  ZnO. U s u a l l y  
z e o l i t e s  have  s m a l l  p o r e s .  The d i f f u s i o n  r e s i s t a n c e  i n  z e o l i t e s  
i s  h igh .  A l s o ,  h i g h  t e m p e r a t u r e  g a s - s o l i d  r e a c t i o n s  tend  t o  b e  
d i f f u s i o n  c o n t r o l l e d .  However, t h i s  i s  t h e  f i r s t  t r i a l  on t h i s  
c o n c e p t  of u s i n g  s u p p o r t  m a t e r i a l  f o r  m e t a l  o x i d e s  t o  increase 
t h e  s u r f a c e  a r e a  a v a i l a b l e  f o r  r e a c t i o n .  A l s o ,  a u t h o r s  wanted t o  
t e s t  i f  z e o l i t e  had any  e f f e c t  b y  i t s e l f  on H2S a b s o r p t i o n .  A 
b a s e  e x p e r i m e n t  h a s  been conducted  u s i n g  p l a i n  z e o l i t e s  (no  ZnO 
d e p o s i t s ) .  No d e c r e a s e  i n  H 2 S  c o n c e n t r a t i o n  h a s  been  o b s e r v e d  
w i t h  t i m e .  

CONCLUSIONS 

Using z e o l i t e  a s  s u p p o r t  m a t e r i a l  f o r  z i n c  o x i d e  d o e s  n o t  
seem t o  be s u i t a b l e .  A h i g h e r  p o r o s i t y  and l a r g e r  p o r e s  are 
d e s i r a b l e  f o r  t h i s  k ind  of a p p l i c a t i o n .  N e v e r t h e l e s s ,  t h e  
r e s u l t s  of  t h i s  s t u d y  showed t h a t  s i n t e r i n g  of s o r b e n t  p a r t i c l e s  
c a n  b e  minimized or p r e v e n t e d  b y  u s i n g  t h i s  new c o n c e p t  o f  
d e p o s i t i n g  m e t a l  o x i d e s  on t h e r m a l l y  s t a b l e  s u p p o r t s .  F u r t h e r  
r e s e a r c h  on t h i s  s u b j e c t  i s  i n  p r o g r e s s .  
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TABLE I .  BET SURFACE AREAS POR MAXIMUM REACTION TIME 
(TIME = 50 MINUTES) 

2 
SAMPLE SURFACE AREA ( m  /g) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

RUN NO. 5 
T = 5 0 0  C 

RUN NO. 10 
T = 6 0 0  C 

RUN NO. 11 
T = 7 0 Q  C 

UNREACTED 

PARTICLES 
ZnO-ZEOLITE 

2 8 . 2  

28.1 

2 6 . 9  

31.8 

PI- 1. SCHEHRTIC DIAGRAM OF A 2 TYPE ZEOLITE 
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Figure 3. Conversion w i t h  reaction tim, ZnO - 5 s  -on. 
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Figure 4. An-heru 'us plot ZnO - H20 E a d M .  
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